Introduction
Robinow syndrome is a rare, genetic disorder with symptoms such as short stature, characteristic facial features, and genital hypoplasia [1] .
The syndrome was first described in 1969 by Robinow et al. [2] . Both autosomal dominant and recessive types have been identified [1] . Robinow syndrome has a relatively higher incidence in families with Turkish background than in other nationalities [3] .
The autosomal recessive form of Robinow syndrome (OMIM #268310) has dwarfism caused by a genetic mutation in the ROR2 gene, a tyrosine kinase receptor that is linked to the development of the skeleton [4] . The This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
autosomal dominant form of the syndrome (OMIM #180700) with mutations in WNT5A is phenotypically milder with normal stature [5] .
We present a case with prenatal diagnosis of autosomal recessive Robinow syndrome, detected at gestational age 21 weeks from 3D ultrasound. In the literature, only two recessive cases have been detected prenatally (Percin et al. 2001 [6] and Guven et al. 2006 [7] ).
The aim of the present case report was to describe the prenatal characteristics of a fetus with Robinow syndrome using prenatal ultrasound, as we find that recessive Robinow syndrome belongs to the prenatally detectable skeletal dysplasias.
An early clinical recognition is important to parents, who can receive relevant information concerning the prognosis of this syndrome at an early stage of pregnancy including the possibility of terminating the pregnancy.
Case Report
This case concerns a 25-year-old primigravida. Approval to publish this article was provided by the parents of the proband.
The parents and the grandparents of the proband are consanguineous cousins from Iraq. Both parents are healthy, but the father has two siblings and one cousin affected by Robinow syndrome.
The combined first-trimester screening examination, which is offered at gestational age 11-14 weeks according to the Danish national screening program, was not performed. The mother of the proband had an ultrasound scan performed at a private clinic at gestational age 15 weeks and was told that the fetus was a female.
A routine ultrasound malformation scan performed by a sonographer at gestational age 21 weeks revealed a fetus with severe short limbs why the patient was referred for a fetal medicine expert examination a few days later. The prenatal examination was performed using a GE Voluson E8 Expert 3D ultrasound scanner, and later in the pregnancy, more examinations were made using a GE Voluson E10 Expert 3D ultrasound scanner. The scan revealed several dysmorphic facial features; for example, an abnormal short and wide nose, shortening of the long bones (Z-score À5 to À6), especially ulnae and radius bilaterally (Z-score À8 to À9), and hemivertebrae. The shortening of the bones indicated mesomelia. The vertebral column was slightly crooked due to several hemivertebrae. A scrotum was seen but no penis. Combining the clinical and ultrasound findings, the case was found compatible with the recessive form of Robinow syndrome. The parents were offered a cytogenetic analysis and karyotyping. However, they declined the offer on account of the small procedure-related risk of abortion. They were informed about the possibility of applying for permission for termination. However, the parents decided to proceed with the pregnancy to term.
Due to reduced growth of the fetus in the last trimester of the pregnancy, labor was induced at gestational age 37 + 5 weeks. The proband, a male infant, was delivered at gestational age 38 + 2 weeks; birthweight 2275 g; and birth length 42 cm. After 2 weeks at the neonatal unit, he was discharged with his parents to their home.
Postnatally, we elucidated the dysmorphic prenatal findings of the face even further, by transferring the ultrasound data to a computer running GE 4DView Software for 3D visualization and analysis of the specific facial features see Figure 1A and B. The 3D reconstruction in Figure 1A shows an abnormal profile, hypertelorism, a wide nasal root, and a triangular mouth with gingival hyperplasia. Figure 1B shows a characteristic eversion of the upper lip.
Postnatal examination and screening showed characteristic features similar to the prenatal ultrasound findings: a wide nasal root, an abnormal short and flat nose, hypertelorism, and prominent eyes see Figure 1C and D. There was a shortening of the upper and lower extremities including digits and toes, representative of dwarfism, malformations of the vertebrae, and a micropenis with normal scrotum see Figure 2 . X-rays of the column demonstrated several malformations including dysplastic corpora with multiple hemivertebrae and spina bifida from L2 and distally.
MRI column showed several malformations including syrinx from Th8 to Th10, diastematomyelia from Th10 to ThL1, and a dermal sinus from L3 to L4. The child had no neurological signs or symptoms from the findings. All clinical findings indicated the diagnosis of autosomal recessive Robinow syndrome as proposed prenatally. The facial dysmorphology alone can be seen as a strong marker of the diagnosis when it comes to prenatal ultrasound scans, because it has a characteristic and explicit appearance.
The diagnosis was genetically confirmed at the age of 4 months with the finding of a novel homozygous frameshift mutation in the ROR2 gene: c.139del p.Asp48 fs (OMIM 268310) corresponding to autosomal recessive Robinow syndrome [4] .
Discussion and Conclusion
By focusing on the characteristic phenotypical features in Robinow syndrome, among these especially the short disproportionate stature, the facial dysmorphology, and genital hypoplasia, we hypothesize that it is possible to detect and diagnose both the autosomal recessive and dominant forms prenatally. To the best of our knowledge, only two previous cases of prenatally diagnosed autosomal recessive Robinow syndrome (Percin et al. 2001 [6] and Guven et al. 2006 [7] ) and two cases of prenatally diagnosed autosomal dominant Robinow syndrome (Loverro et al. 1990 [8] and Castro et al. 2013 [9] ) have been reported in the literature.
In the dominant cases, Loverro et al. [8] found shortening of the forearms and an abnormal ulna/humerus length ratio. Castro et al. [9] found shortening of the forearms, an abnormal profile with flattening of the frontal bone, a broad nasal bridge, hypertelorism with prominent eyes, cleft palate, micrognathia, and low-set ears. Furthermore, the thorax was observed to be narrower in comparison with the abdomen. In the recessive cases, Percin et al. [6] found shortening of the humerus and femur, and Guven et al. [7] found decreased femur and humerus lengths and shortening of the long bones of the forearms. Only in the dominant case of Castro et al. [9] , the facial dysmorphology was recognized prenatally. This case report showed the prenatal findings of a fetus with autosomal recessive Robinow syndrome using 3D ultrasound. The findings included shortening of the long bones, especially radius and ulnae, bilaterally, several hemivertebrae, an abnormal facial profile, a wide nasal root, hypertelorism, and a triangular formed mouth with gingival hyperplasia. Furthermore, we found a normal scrotum, but no penis could be visualized. No previous studies have to our knowledge noted this genital malformation prenatally in Robinow syndrome, which also is an important diagnostic indicator of the syndrome.
Based on previous publications and the findings in the present case, we suggest that Robinow syndrome should be considered in the fetus with mesomelic growth retardation, facial characteristics, and micropenis in male fetuses. Prenatally, the examiner should be aware of differential diagnoses as discussed by Castro et al. [9] . With knowledge of the well-known characteristic features of Robinow syndrome outlined in this study, the examiner will be able to recognize and diagnose an affected fetus when performing prenatal ultrasound. According to Castro et al., 80% of the affected individuals have a normal IQ, but among the rest some may have some degree of mental retardation, primarily in the autosomal recessive form of Robinow syndrome [9] . In relation to the prognosis and the psychological and mental challenges, it is of clinical importance to the parents, that they can receive counseling when considering the possibility of terminating the pregnancy (Table 1) .
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